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1 What is claimed is: 

1 . L An apparatus coxnprising: 

2 a pulsed laser that includes a fiber optical gain medium and having a pvise 

3 repetition rate of more tibian 50000 pulses per second and a per-pulse length of less 

4 than one picosecond; and 

5 an optical path including a scanning head operahly coupled to receive laser 

6 li^t from the pulsed laser and operable to scan an output light pattern suitable to 

7 sculpt tissue for a surgical procedure using at least 100000 pulses in less than ten 

8 seoonds. 

1 2. The apparatus of claim 1, wherein the surgical procedure is a complete 

2 3ui&ce cut of an ophthalmologic surgical procedure, the cot defining a sur&ce^ at 

3 least a portion of which is within a corneal stroma. 

1 3. The apparatus of claim 1 , wherein the surgical procedure uses at least 200000 

2 pulses in less than five seconds. 

1 4. The apparatus of claim 1 , wherein the surgical procedure uses at least 200000 

2 pulses in less than two seconds* 

1 5, The apparatus of claim 1, wherein the surgical pnscedure foims a first c^^ 

2 defines a posterior surface of a lenticule within a comeal stroma^ a second cat that 

3 defines a lenticule anterior surface of the lenticule, and a slit cut that extends to tbe 

4 cornea surfaoei» wherein the three cuts are completed within five seconds. 

1 6. The apparatus of claim 5, wherein the sUt cut either forms or subtends an arc 

2 of less than 1 80 degrees measured from the lenticule*s center. 
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1 7. The apparatus of claim 1 , ^erdn the surgical procedure forms a first cut tfadt 

2 defines a posterior surface of a corneal flap th^t can be folded bade to expose a 

3 stroma surface to allow a conventional LASIK operation on the exposed stroma 

4 sur&ce, wherein the first cut is completed wiihin two seconds. 

1 8. The apparatus of claim 1, further comprising a precompressor that creates a 

2 negative dispersion in each pulse that compensates for a dispersion of the optical 

3 padi after the precompressor. 

1 9 . The apparatus of claim 1 , wh the scanning bead focuses at least 1 00000 

2 pulses per second and the per-pulse length is less than 500 femtoseconds. 

1 10. The apparatus of claim 1 , wherein the scanning head focuses at least about 

2 200000 pulses per second and the per-pulse length is less than 400 femtoseconds. 

1 11. A method comprising: 

2 generating a stream of optical pulses having a pulse repetition rate of at least 

3 about 50000 pulses per second and a per-pulse length of less than one picosecond 

4 using an optical fiber gain medium; and 

5 scaiming and focusing the stream to an ouQ)ut li^t pattem suitable to sculpt 

6 tissue for a surgical procedure using at least 100000 pulses in less than ten seconds. 

1 ] 2. The method of claim 1 1 , wherein the surgical procedure is a complete surface 

2 cut of an ophthalmolo^c surgical procedure^ the cut defining a sudace, at least a 

3 portion of which is within a corneal stroma. 

1 13. The method of claim 1 1 , wherein the scanning and focusing uses at least 

2 200000 pulses to form at least one cut that is completed in less than five seconds. 
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14< Tlie method of claim 1 1, wherdn the scanning and focushig uses at least 
200000 pulses to form at least one cut that is completed in less than two seconds. 
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1 IS. The melliod of claim 1 1, wheraiD the scanning and focusing fonns a fiist cut 

2 that defines a postedor sfu&ce of a lenticule ^ttiin a corneal stroma, a second cut 

3 that defines an loiticule anterior surface of Ihe Imticule, and a slit cut that extends to 

4 the comca soiface, wherein the three cuts are completed ivithin five seconds. 

1 16. Hie method of claim 1 S, wherein the slit cut either forms or subtends an arc 

2 of less than 1 80 degrees measured from flie leniicule's center. 

1 17. The method of daim 1 1, wherein &e surgical procedure forms a first cut that 

2 defines a post^or surface of a corneal flap that can be folded back to expose a 

3 stroma surface to allow a LA.S1K operation on the exposed stroma surface wherdn 

4 ihe first cut is completed within two seconds. 

1 18. The method of claim 1 1, fi&rfhcr con^sing precoinpressing each pulse to 

2 create a negative disp^on that condensates for a dispersion of an optical path after 

3 tfaeprecompressor. 

1 19. Hie method of daim 1 1» wherein tiie scanning and focusing focuses at least 

2 100000 pulses per second and the per-pnlse length is less than 500 femtoseconds. 

1 20. The method of daim 1 1 , wherein the scanning and focusing focuses at least 

2 about 200000 pulses per second and th&per-pulse length is less than 400 

3 femtoseconds. 

1 21 . An apparatus comprising: 

2 optical fiber means for generating a stream of pulses having a pulse repetition 

3 rate of at least about SOOOO pulses par second and a per-pulse length of less than one 

4 picosecond; and 

5 means for scanning and focusing the stream to an output light pattern suitable 

6 to sculpt tissue for a surgical procedure usmg at least 100000 pulses in less than ten 
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7 seconds. 

1 22. The ^aratus of claim 21 , wherein the means for scanning and focusing is 

2 operable to form a complete cut for m ophthalmologic surreal procedure, fbe cut 

3 defining a suiface, at least a portion of which is within a corneal stroma. 

1 23. The cqn>aratus of claim 21 , wherein die scamiing and focushig uses at least 

2 200000 pulses to foxm at least one cut that is completed in less than five seconds. 

1 24. The ^ypaxatusofclaim 21, wherein fbe scanning and focnising uses at least 

2 200000 pulses to form at least one cut that is completed in less than two seconds. 

1 25. The apparatus of daim 21 , wherein the means for scamuug and focusing is 

2 operable to foim a first cut that defines a posterior surface of a lenticule within a 

3 corneal stroma, a second cut that dejEines an leaticule anterior sur&ce of the lenticule, 

4 and a slit cut that extends to the cornea surface, wherdn die three cuts are complied 

5 within five seconds. 

1 26. The ^aratus of daim 2S, wherein the slit cut dtiher forms or subtends an arc 

2 of less than 1 80 degrees measured firom fiie lenticule's center. 

1 27. The appairatusofclaim 21, wherein the surgical procedure foiins a first cut 

2 fiiat defines a posterior surface of a corneal fl^ that can be folded back to expose a 

3 stroma surface to allow a LASDC operation on the exposed stroma sur&ce, wherein 

4 the first cut is completed within two seconds. 

1 2S. The apparatus of claim 2 1 , finlher comprising means for precompressing 

2 eadi pulse to create a negative dispersion that compensates for a dispersion of an 

3 optical path after the precompressor. 
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The apparatus of claim 21^ wherdn the means for scanning and focusing 
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2 focuses at least 1 00000 pulses per second and the per-pulse leugth is less than 500 

3 femtoseconds. 

1 30. The qipaiatus of claim 21, wherein the means for seansixig and focusing 

2 focuses at least about 200000 pulses per second and the par-pulse lengdi is less ttuoi 

3 400 femtoseconds. 

1 3 L An apparatus comprising: 

2 a pulsed laser comprising a fibor optical amplifi^ and having a per-puJse 

3 length of less tiian one picosecond; and 

4 an optical patti including a scanning head operably coupled to receive laser 

5 ligiht from flie pulsed laser and operable to scan an output lij^t pattern suitable to 

6 sculpt tissue for a surgical procedure. 

1 32. The apparatus of claim 3 1 , wherein the surgical procedure is a complete 

2 suifece cut of an ophthalmologic surgical procedure, the cut defining a surface, at 

3 least a portion of which is within a corneal stroma. 

1 33. The ^paratus of claim 31, wherein the surgical procedure uses at least 

2 200000 pulses in less than five seconds. 

1 34. Ilie qqiaratusofclaim 31, wherein the sui^cal procedure uses at least 

2 200000 pulses in less than two seconds. 

1 35. llieqqparatusofclaim31» wheran the surgical procedure &ims a to 

2 that defines a posterior surface of a lenticule within a corneal stroma, a second cut - 

3 that defines a lenticule anterior surface of the Imticuley and a slit cut that ^tmds to 

4 ihe cornea surftce^ wherein the three cuts are completed within five seconds. 

1 36* The apparatus of claim 35, wherein the slit cut either &rms or subtends an arc 

2 of less than 180 degrees measured from tfie lenticule's center. 
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1 37. Hie qipaiatu£ of claim 3 1 , wherem the surgical procedure forms a first cut 

2 that defines a posterior suiface of a corneal flap that can be folded badf to expose a 

3 stroma surface to allow a conventional LASIK operation on the exposed stroma 

4 sxn&ce, wherein the first cut is completed within two seconds. 

1 38, The apparatus of claim 3 1 , fiirther comprising a precompressor that creates a 

2 negative dispersion in each pulse that oampoisates for a dispersion of the optical 

3 path after the precompressor. 

1 39. The apparatus of daiin 3 1 , wherein the scaiming head focuses at least 100000 

2 pulses per second and the per-pulse length is less than 500 femtoseconds. 

3 40, The apparatus of claim 3 1 , wherein the scanning head focuses at least about 

4 200000 pulses per second arid the per-pulse length is less than 400 femtoseconds. 
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